Introduction
Iron-deficiency chlorosis is a physiological disease caused by decreased iron in the soybean plant. Iron chlorosis is common when soybeans are grown on calcareous soils found in Kansas. Iron is required for formation of chlorophyll, the green pigment found in plants. When iron is limiting, iron chlorosis symptoms may be expressed in soybean plants. Interveinal chlorosis is the most common symptom, in which the leaves become yellow, with the veins remaining green. In severe cases, the leaves become white or necrotic, with stunted plant growth. Seed yield loss is a function of the severity of yellowing that occurs to the plant.
Planting soybean varieties with resistance to iron-deficiency chlorosis represents an effective method to protect against losses to the disease (Figure 1 ). Resistant varieties increase protection for the younger leaves and the growing point, decreasing death rates and improving chances for recovery. Screening soybean varieties for iron-deficiency chlorosis is critical. Soybean growers need updated information on the chlorosis response of soybean varieties to Kansas soil and growing conditions. To address this need, this research evaluated currently grown commercial soybean varieties for resistance to iron-deficiency chlorosis.
Procedures
Two hundred thirty five soybean varieties, with three checks [resistant checks A14 and A15; susceptible check KS4202RR] with known responses were planted on July 1, 2005, in a greenhouse at Kansas State University to observe their chlorosis response to soil with a high pH. The soybean varieties were grown in soil collected, 0 to 6 inches deep, from an agricultural field near Zeandale, Kansas. Plants expressing chlorosis have been observed growing in this field in the past. The soil type for this field was Haynie sandy loam with a soil pH of 7.8. To enhance plant growth, phosphorus, zinc, and copper solutions were added to the soil. A .5 quart container was filled with approximately one pound of this amended soil, and 5 seeds of each entry were planted approximately 1 inch below the soil surface, and thinned to 2 plants after emergence ( Figure 2 ). After emergence, the containers were placed in large, black plastic flats for bottom watering with a sodium nitrate solution.
Iron uptake values were recorded as chlorophyll (greenness) measurements with a Minolta SPAD-502 Chlorophyll Meter. Ratings were averaged from three plots for each entry. Chlorophyll concentrations were taken when the first and second trifoliate leaves were fully expanded, 12 and 17 days after emergence, respectively. The chlorophyll concentrations were taken on the center leaflet of the fully expanded trifoliates of two plants per container.
Results
Chlorophyll concentrations differed among the 235 varieties evaluated (Table 1) . A wide range of chlorophyll concentrations were observed during this experiment ( Figure 3 ). Average chlorophyll concentration across the two growth stages was 21.0 SPAD. The chlorosis-resistant checks, A14 and A15, possessed mean chlorophyll 8, 35.0, 23.1, 18.2, 11.6, 5.1, and 0 .70.
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scores of 27.7 and 28.7, respectively. The score of 28.7 was the highest average reading among the entries evaluated. Germplasm lines A14 and A15 were released in 1987 for parent stock in soybean breeding and genetics programs. These checks were identified after seven cycles of selection for improved resistance to iron-deficiency chlorosis on calcareous soils in the field. In previous research, the iron-chlorosis-resistant check A15 had been shown to do well in defending against iron-deficiency chlorosis in Kansas soils. Although both A14 and A15 possess superior chlorosis resistance, they are not adapted varieties for Kansas conditions.
No commercial variety possessed resistance significantly greater than these two checks. But out of the 235 varieties tested, 34 commercial varieties possessed average chlorophyll readings that were not significantly lower than the A15 resistant check. These 34 varieties are adapted to Kansas and possess a variety of agronomic characteristics sought by soybean producers.
This study has successfully identified commercial soybean varieties that possess resistance to iron-deficiency chlorosis. Producers are encouraged to use these results with information from seed companies/dealers to select varieties to help eliminate or reduce yield losses from irondeficiency chlorosis. 
